Structural basis of the strict phospholipid binding specificity of the pleckstrin homology domain of human evectin-2.
Evectin-2 is a recycling endosomal protein involved in retrograde transport. Its primary sequence contains an N-terminal pleckstrin homology (PH) domain and a C-terminal hydrophobic region. The PH domain of evectin-2 can specifically bind phosphatidylserine, which is enriched in recycling endosomes, and plays an essential role in retrograde transport from recycling endosomes to the trans-Golgi network. The structure of human evectin-2 PH domain in complex with O-phospho-L-serine has recently been reported and demonstrates how the head group of phosphatidylserine is recognized. However, it was not possible to elucidate from the structure why evectin-2 cannot bind phosphatidic acid or phosphatidylethanolamine, which share a common moiety with phosphatidylserine. Here, the crystal structure at 1.75 Å resolution of an apo form of human evectin-2 PH domain, in which the ligand-binding site is free from crystal packing and is thus appropriate for comparison with the structure of the complex, is reported. Comparison between the structures of the apo form and the O-phospho-L-serine complex revealed ligand-induced conformational change evoked by interaction between the carboxyl moiety of the head group of phosphatidylserine and the main-chain N atom of Thr14. This structural change effectively explains the strict ligand specificity of the PH domain of human evectin-2.